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ARIPO(BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
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^= (54) Title: ALGIN OLIGOSACCHARIDES AND THE DERIVATIVES THEREOF AS WELL AS THE 
= MANUFACTURE AND THE USE OF THE SAME 

(57) Abstract: The present invention provides algm oligosaccharides having polymerized degree of 2-22 and the denvatives thereof, 
such algin oligosaccharides are made of mannuronic acid bonded by q;-1,4 glycosidic bond. The denvatives which the reduced terminal 
. in position-1 IS carboxyl radical can be obtained by oxidation. The invention also provides the manufacture of algin oligosaccharides 
and the derivatives thereof, which includes the alginate solution m water reacts in the reactor under the condition of high press, 100- 
120°C, pH2-6, for 2-6 hours, after the reaction completed, its pH value was adjusted to 7. The result oligosaccharides are oxidated in 

S^S presence of the oxidant, and then produce the oxidated products. The algm oligosaccharides and the denvatives thereof of the invention 

^= can be used in the manufacture of medicaments for preventing Alzheimer’ s dementia. 



= (51) 



fll^ + ^ pH2~6. ^ajS 100-120rfit)^'f^T>&iS 2-6 ^hBt, .&iS^±jS, pH 
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mm'^mnMmkfmw^ cp-amyioid, tm^ Ap, r amyim) uw., mmMj^m^m^ 
^^m^R 11 mmBmrn^^^tm^o 

-^mmB\. mii^MTt^mmirmM^mmmmmm, ^mit^-^ m^^^^^ mumy. 
mmnmi^-m.^^wmii'^-'mtm, 5o,oooDa yfM 

"piiixmvj^i^M^ 4000 liirmmM^mm, ^^mitnm^ypi^j^^mtm 1 ^^ms 
gp, ^Rm^^-n<^i^i^TMmmmmmRWin±mmmmmm^uRi&mi^-^ 
^m^m^&RwmmM^m^o 
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^<^, n^^O^ 1-19 StiMSfeo 

(I) m Cn) iy> n=2-10 n=4-8%iko HffM+-« (S$f6<Jp^ 

^:^Rmm~^miM^m-^^^, m o.5-5%Wimmm7mm^Mmm^^ ph4. 
mw&M^7kz.m'^km> =f-i^m, mj^ 5%m'M, m sum mitnm^m, ^ Bio-Gei-P6 m 

mi ( 1.6 X 180cm) ±m7B&, i^^jffi.^ 0.2mol • L-1NH4HCO3, ^^^M, ^BmU 

m-mmmm\, -^^^mm.^, umm^^^^, m*^^*, m^o 

pH2-6. ^m.umm ioo-i2o°cm^i'¥T ^mmmm 2-6 /J^B!re^i^li:^j5, mnA^ih^ij, 
i^RM^s. 100-120 °cfiti^#Tsm 15 2 /Jnh^o ife— ^.B.#^ii;^5!^4', 1^1 io%a; 

^'f-fc^i^'^V't 50ml tfinA sroW^tM^^^ 25mi,^sp^i^, ^:&BP;bpA 5%mmM^BWm 

■&±mbtimu\m io%s.mitm^^^ 5%mmmmm'm^, itS;S^asw5t^fe^jL?t}^ 
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mmim 

m 1 ^mmmmj^m Bio-geiP6 i^^Mm:^RmmmmmMmmm\ii&im 

m 2 m^^mm%mmMm^ maiz>i-tof m 

m 3 mMmmBmMmm Bio-gei P6 ^^^Mmmni &m 

a 4 MAU>I-TOF S (Positive mode) 

m 7 ^{±l*:S:0Jl3^li«*W Apss-ssi^WM^aam-Jt SH-SY5Y S^^i^^^^ 

a 8 ^\ii:^RmmmmmmM A^.^mm^-^mmm sh-sysy 6<] w^f^^ 

a 12 ^m:^RmmmmmmmM iaap nit ajiaswi^fiijm/'i^ffl 

m 13 ^m2|s::EB^ 6^^mrait«,i¥^^ti?i-^^)?if Api-4o nm^&m^wcm^^^ m Moms 

s u^tii^Mmmmmmmmmmf^m^^mMA^i-4om^^mM^mm^4^mMorns 

mi5^m:^:^m^mm^mmm,mj^M^mMA^iAom\^&.mpAmm^4^UMojxis 

m i6^iii^M.mmmm^mmmmf^mm^mMA^i-4omf^mmMcm^yh UMoms 

m 17 ^tii:^Rmmmm^mmm.m)^m^mM iaap ^i^ nit ^mj^^^Kif^i^i'^^ 

15^^ ig 0m-nmmmm^& 8,235Da, 4'ii?*#;^^^;fe2§iikwpg<s-^ 
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/>Bt. isLhB/^-ipjH, m NaoH w-iii? pH fi^^ 7, mmw, MPMmmmiMA4m=i^mm 

5 15;^ 5%^?^, 3|xmM7±«^M> S Bio-Gel-P6 ^l^l^^i (1.6X 180cm) 

±mfm.&^n, «J^@^ 0.2mol • L-^NH4HC03, MTO^ii-t^^P^^41t^l !l, 

Mffi^^i^, ± G-10 ^m'^m&, ^h7mnm.Mm± Bio-oei-pio mm 

(1.6X180cm) Wm^OWKW (® Do 

m^7^z.m^m. Ti^fs, mm5%mwL. msmf^^^^^M, ^Bio-oei-peTOtt (i.6 

X 180cm) ±m^B&^'M> Mmn^ 0.2mol • L-'NH^HCOj, ^^iBc*, 

20 m^i^m , ^m^^m^^, mmmrn, ± g-io ^jsM^k, ^^7K^mm.^mm±. Bio-oei-pio 
«fe (1.6X 180cm) n%nmmmm¥Mf^m (^2)0 

(H) 

25 P-D--H-KI6m^a-l,4W«j^^M^S<]^^^»lio ^^^il^^: 




n^^0^1-19fi^^if[. 



TM!^'^?S?£a^^m292mLr!im;ffM4h 1 "6" #ttl6^?5fE^, iJtTM^ 6) 
30 1. ^^h«ffllt 

Jt^±«fcb?^ 292mL mij^mm.^^m^9mmw^-^mMik, m uv-2102 ^^hRi 

^-^it-^m.!^^ 190nm-400nm f^fe^S, a^li^^i^ft^^hE^^^ttmifeil*, -y^Bj^lHttJ 
'^^mM'^mmo 190-200mn ^^^^^r^ttl^ife, @Jthlg^M*5^^J!J^&B^Rr5RM 
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2. ai^h^iti'J^ 

m o.5mg ±mm^mMW, m kbt mn, a^i nexus-47o mmmi^\-M^^mf& 

^hM^m^o ^Wz^M, ^ 3420.79. 3214.64> 2924.61 cm' ^^m^mMWi^mM^ , 1600.25 

cm' 7J^mm^.mmiWswmn^j3, 1406.54 cm-'M^M^M^n^ji, 1145.42 cm-'^m^^ 
5 mmmm^mm^h 1045.77 cm-' ^w\^mm&Mm^mm^, 804.02 cm-' ^^mmmm 

3. Mit^^tf 

Mif^lfl-^Jfrffi'Rtli^ Bruker Daltonics BIFLEX H M MAUDI-TOF iSifti:, S 

10 i^itS (la 2, n^Cmn^^ 1 rT^P, m/z ^ 1073.9 6^!l)4^^^^^il#[M-H]-S m/z 

^3 1096.6 fitl>li$^[M+Na-2H]"\ m/z ^ 1028.0 6^i#j^[M-H20-CO-H]-S m/z 821.2 
[M-ManA-CH20-2H20-H]-S m/z ^ 704.3 6tll!l|j^[M-2ManA-H20-H]-S m/z :^ 634.4 
[M-2ManA-2(CH20)-CO-H]-S m/z 536.5 S^iIt^*j[M-2H]^-, m/z ^ 357.4 fitlil#y^[M-3H]'-o 

±3srL:5^iff^*it&^ Esi-Ms m^^j^'rn^m^ m/z ^ 1073.9, i^sj^^^ij^ 1074, 



1. mmmms im^e^ ti^mmmm 









1073,9 


[M+Na-2H]-' 


1096.6 


[M-HjO-CO-H]-' 


1028.0 


[M-ManA-CH20-2H20-H]-^ 


821.1 


[M-2ManA-H20-H]"' 


704.3 


[M-2ManA-2(CK50)-CO-H]-^ 


634.4 


[M-2H]^ 


536.5 


[M-3H]'- 


357.4 



4. mmm^m^m^mmm& 

CI) m^tfymm^mm (n=4), -ffi^ jnm-ecp6oo m m^m^^mm^ 

20 NMR. '^CNMR, ^^jSL^2^n^3o 

« 2. mm^mm ( 6) 'h-nmr i^tr 



'f-fc^^^j^^ (ppm) 





H-1 


H-2 


H-3 


H-4 


H-5 


r a 


5.21 


3.98 


4.03 


4.04 


4.16 


r3 


4.91 


3.99 


3.77 


3.90 


3.77 


m a 


4.69 


4.03 


3.75 


3.93 


3.69 


mP 


4.64 


4.03 


3.75 


3.65 


3.69 


n 


4.63 


3.74 


3.63 


3.75 


4.01 



-5- 
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3. mmmm m^e^ m^'c-NMRmm 

imi<Lm (ppm) 





C-1 


C-2 


C-3 


C-4 


C-5 


C-6 


ra 


93.54 


70.06 


69.02 


78.37 


72.60 


175.84 


rp 


93.74 


70.42 


71.60 


78.28 


76.08 


175.84 


m 


99.08 


70.63 


71.43 


78.07 


75.90 


175.41 


n 


100.15 


68.48 


72.47 


76.27 


70.05 


175.27 



(la): 




(la) 



5. mmmmmmffa'^^mmmm^MmM& cn-NMR^mm) 

^mM^PMm ^H-NMR m^mmmmmmm. mm^^kmj^^mn^m&^^M^ 
mimBtmmwsh^mmmmm^^mmmm^bt (m/g)„ 3-5mg, 

pDT^^^D^C^, A 0.3mg EDTA, ^ Bruker DPX-300 MM^Hiti^-hill ^ , itS^ 

7o°cTiB:^, m$. D^o i^^m^ikm^f^mK, m-^m%i^mmmmmR^m.^^^o m 

HS:^, M aSfi^ H-l in^l^ 4.64 ^fl 4.66 ppm (^S'J^^ MM> MG, m^l'^^ M H- 
Ift-^), Ga*6^H-lft-^j$:^ 5.05 ppm ^ (-mil*), ^B^ptf 6^ M G 6^]ffl)^t^*pnM 
ffiW#atJH-li*3S;g**^, ^^^PT: 

M%= ^4.64 + ^^4.66 Xl00% 

^4.64 ^4.66 + ^5.05 

mi^^i^mmmmm.w^n^u^^T>--^mmmmmii^-Aif^ 98.07%, wmmM^m 
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1. msri-Mmm 

UV-260 m^^h^^5fe3feSi+(190nm~700nm)^^hprja^7fe3fe;Ki+±S^f^ife-feSiSo ^i!) 

NICOLE NEXUS-470 ^mm^^V^miX, l!l^TIS^^*5^WJ^i^l!l^a:^h^ 

it, »rr^-*M4=, 



^4. 












mm 




3400.56 




-OH 


s 


3219.02 


"oh 


-OH 


s 




"CH 


-COOH 




2924.65 


l^OH 


-COOH 


m 


1599.76 


Vc=0 


-COOH 


s 


1405.95 


^C-O 


-COOH 


s 


1296.26 


5o-H 


-OH 


m 


1037.84 


vJC-O-C) 




m 


817.14 






m 


669.80 


YoH 


-OH 


m 



3. mm^m.&i^m-NMR^m 

mm Bruker Auance DPX— 300 mMm^m^'^miAMTmm^m^m.Mf^^^m^m 
m^Rmm, mm^mmm ch-nmr) ^m^mm~'D--Vfmmmmm:^^m.mi'm 

ffl^o 1 mm^mm, m B.-iaMi^mii^itLmi^m^ 5.11 m 4.8ippino m^mm 
}&mm^mm 1 ^mmmm.itmmm. h-i m^, 5.11 m 4.8ippm m^^m^^ « 
^mmm i3c-nmr ^mm^mm, Wi^mm^mm-'D--^mmmmm^^mmi'mm^m. 

mmm, ^mmmmm^mT^mm c-i m^(94ppm)m^T o mmmc-im^m^mn^m 
T i75.8ippmo m^m^mmmmmw^ I ^^mmmi^mmm, mc-i mit^i^L^mm 

mm 94ppm&y^m^mmmm 175.81ppmo 

4. mm^m 

MitvlS^ffij^^j^ Broker Daltonics ^W] BEFLEX IE M MALDI-TOF Mitt^, 
turn 4 IffS^o ElafflprWf#tB,m/z ^ 1113.7 [M+NaT', m/z ^ 1113.7 S^ftt^EM-O+NafS 

m/z pfcj 1083.7 0tliI*^[M-CH2O+Na]-^S m/z ^t, 1067.6 ^il#^^[M -CH^O-O +Na]^^m/z ^ 1053.6 
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m%MM-2(CB.20)+NaT\ m/z ^ 979.6 6tlJi|/^[M-3(CH,0)-C02+Na]^^ m/z ^ 921.6 



#Jti^^ m/z 



[M+Na]-"' 


1113.7 


[M-0+Na]*i 


1097.7 


[M-CHjO+Na]-"^ 


1083.7 


[M-O-CHzO+Naf 


1067.6 


[M-2 (CH20)+Na]*' 


1053.6 


[M-3 (CH^O^COj+Na]'^' 


979.6 


[M-4 (CH20)-C02-CO+Na]*' 


921.6 



5 

MBMnm.mf'^^ MALDI-TOF m/z % 1113.7 6<]ll#j^[M+Nar\ im^MM. 

m%mMrmm''7f^^% io9o.7o ^mm^mmmmm c^t* 1075) ^tt^ le, ip^^ 

^-a-^±^t«!l^m, T^^^^^ISftlf/^i^fiO'ffc^^^^^y^ (Ha): 




(Ha) 



10 

(£) (AD) a^^rrm^iiV 

^TM^^t 4' . ^;fffi Bio-GeI-P6 «tt4)-MJi65 6 ||o 

i8-22g it'tt Baib/c u. ( 4 lJj^:;^^^!^^^;^^!:.^^^*) W^lttJL^^^ em., BP 

15 XtMil> 1iMia^ ?S«*ftiS. '1='. (15> 30. 60mg/kg) PHttX^MI^P^ 

-feia (HBY, MmmA±%m'Jknm.^%mr^r''y o.2mg/kg s^j^^^i^-iug^H^ 

TOi^^ffijSl^tl. 0.5 ml/20g. mMMM^*^Sia7X. «0 1^!fe, 3£ 

^^•&S5J5^8^, P^X^R^Jl^h, #MJhooJH^, p-arayloid (l-42)-induced learning and 
20 memory deficits in mice:involvement of oxidative burdens in the hippocampus and cerebral cortex. 
Behavioural Brain Research (2004) 155: 185-196 >^T&m^^fi:, J^fJl^^hU^iMMMP^'&M 

ummim^^M4^u.^^mLmmmm^ ^mmi 6), mm^mmmm, 
^w^^mmm^^^nKmmKm^ (p<o.o5, p<o.oi), \m A.^,.,^mm^'&M^ 
25 4^mm^mMBi±mtLo ^^m^s.^, m i ^mnmB^mm 15 mg/kg m^h^^^m^^^M 



-8- 
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3 ^, ^i^mmm^m^w^m.m.mm., ^^m^m^m eomg^tg hby ytmif^MX 

(P<0.05)o 

m 6 . mmMmmn APi.4o»^mM/> m, Moms 7Kj^^#^?^ytCT6^^Diqi ( x +se ) 





(mg/kg) 














12 


49.40+8.39 


54.30+11.39 


42.80± 10.04 


mm. 




14 


87.20+ 7.58** 


93.46 ±8.67* 


97.31 ±8.65* 




r 15 


14 


90.07 ± 10.71 


83.29+9.53 


72.83 ±12.50 




30 


14 


77.71 ±8.69 


71.69± 10.11 


68.45 ±14.46 




60 


13 


56.92±9.92* 


63.57 ±10.54' 


62.50 ±13.10* 


HBY 


0.2 


14 


76.29+9.74 


64.58 ±10.36* 


63.83 ±10.12* 


*P<0.05, 


**P<0.01, 




atb; *P<0.05, 







viijs^^M^, «Mias»fKT>?tMm(p<o.o5), 60mg/kg ^^mwwn 

HJMit^^M^ CP<0.05)o ^«JSL*7o 



^l^*WA|3i.4oi 


trnM^MA-- W\ Morris TKii^i 






fOM (mg/kg) 


n 








12 


29.48±5.47 






14 


11.83 ±3.33* 




15 


14 


19.67±5.15 




30 


14 


22.99±5.79 




60 


13 


28.44±6.08* 


HBY 


0.2 


14 


22.18 ±5.93 



#p<o.o5, -^^ftM^ltk; *p<o.o5, -^mMilfcb; 

(3min) (l§^<^m)c 

S5^ 6M^T3t0t^Mim^*, wa^^a-r^^s, ife{iffl«+MT^«^. 

#«^-^>[^Miabb^W^it^^#(p<0.05), *^^-^mMmfcb^W^it^^^(p<0.05)o pT 

UJ«*!ii, Ap,.4o#fMflSiSffil^mM^-%)(^.^>ii>te tb, ^J^M't^^.lBJMIi^I (P<o.oi), J.lt 
T^^j^cljB^SJ^Jn (P<o.05), Ap,^MJ®S^Eltg[/hf^5^M^M*Az:m?<]o I^Mso^ 

60mg/kg ifi^^ wi^i^ffl^pg-si^f^fe i.^t^»iBjSM-i^, »*iih^ifii 
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±?*vta^T MDA^ CuZn-SOD. GSH-PX> Na^K•'-ATPase^ AchE m CHAT 

CHAT 5i5^l^-fi*#ia^;^?*. ^^JgSfn.^gfi^«±a5ilfflmMj^^t)X®w^ 

(1) m«z.m'f-i:$^#ii (chAT) 

Am^^^-XB&m ChAT tsttM*{K^>?tmia(p < o.o5)o ^^i^s$*ii^pfi^{sia:^Hir 

Ry^Jm^m^m^m ChAT ygj^, K^^^iMKM 30> 60mg/kg ^P^ffill&tl^$§fc, ^:^SI 
* 8. 1^^fl^^%XtAPi[^:^^M/h^^MChAT:^a&<l^P|q| (n=10, x±SE) 



m.M ^Jl:(mg/kg) ChATjgt^ (pmol/mgprot. /min) 







92.17 ±2.95 


mm 




77.26±4.9* 




15 


90.94+3.77 




30 


99.98+5.07** 




60 


94.69+5.83* 


HBY 


0.2 


100.70+5.99** 



#p<o.05, -^MMkH; *p<0.05, **p<o.oi, ^MM+abb 

(2) mmitmmim (sod) mm 

mmm-^mmpi soD^m^^fmrn., m^^mm.i^mmm^, mm^Mm^-^Mx.> 

^ 60mg/kg 6lj|i^|$»5^^P;&-^?^5)7^wa^5H-i«:;^iSJ^mfn?$^W« sod ^Kj^-iS, 

m 9. mmmmwM Apssc^^^^M/h i^^m^^^ sod m^mmm (n=io, i ±se ) 

MM SOPj^tt (NU/mgprot.) 



(mg/kg) 



Mm. 




53.48 ±1.56 


66.35 ±4.74 


mm 




49.99 ±2.41 


62.24 ±4. 16 




15 


49.35 ±2.27 


69.76 ±6. 12 




30 


51.84±2.07 


61.72+4.27 




60 


57.50±2.51* 


79.97 ±7. 34* 


HBY 


0.2 


48.95±2.13 


69.91 ±6.51 


*P<0.05, -^^ 












- 10- 
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(3) n-m (MDA) ^m. 

^^ftt*^^^6^/hMp»g MDA -^my^, 30. 60mg/kg ^Ifnn^ffillMJ^RrM^l^fK 



110. mi^^i 






pS, MDA S\]f^n|^ (n=10, X' 


±SE) 


mm 


MA 


MDA-g-m (nmol/ml) 




(mg/kg) 








Mm 




2.61 ±0.22 


4.75 ±0.66 




mm 




2.18 ±0.23 


5.17±0.47 






15 


1.79±0.15 


4.28±0.82 






30 


1.87±0.18 


2.48 ±0.43** 






60 


1.47 ±0.11** 


2.18 ±0.43** 




HBY 


0.2 


1.61 + 0.13* 


2.26 ±0.39** 





*p<o.o5, **p<o.oi, ^mmm\t 



(4) ^m-w^XMi^^m (GSH-px) mi4 

mmm.4^u&mmm^M^m gsh-px m^i^irMmm., n^m^m^&Bmm^^ 
^ (p < o.o5)o M^^is^ij^siijswm?^*, ^^mMm^m 60mg/kg ia&ti^^s u^-fe 

lil»^6^l»vS'fi-%^Mtltt;jiS^M# (p<0.05)= ^^ja^iio 



11. mmmmmy^^ apm^^-- w.}&mmm^ gsh-px ^aatjj^ni^ (n=io, ^ ±se) 







GSH-PX (U/mgprot) 


m.m 


(mg/kg) 




»^ 


Mm 




7.81 ±1.20 


5.39 ±0.67 


mm 




6.43±1.56 


3.13 ±0.58* 




15 


8.53±0.86 


4.13±0.58 




30 


7.12±1.10 


4.25 ±0.54 




60 


10.75 ±1.80* 


4.81 ±0.95 


HBY 


0.2 


8.85 + 1.33 


5.29 ±0.99* 


#P<0.05, 




*p<o.o5, -%^Mmfch 





(5) Na*, K*-ATPase 

Na^ K*-ATP T^?^^^*?iTP^ffiBi, mmmmmmm^WK^wnmrnm^^ 
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^ 12. mmmmmM Am'B^'^-^WL&mmms, Na% k^-atp mm'^mmm (n=io, x±sb) 





MM 


ATPK?fltt (MinolPi/mgprot. /hour ) 


(mg/kg) 




m^ 


mm 




1.06+0.05 


2.65+0.38 


mm 




0.89 + 0.06* 


1.62+0.17* 




15 


1.08+0.06* 


2.10+0.29 




30 


1.09 ±0.08* 


2.07±0.23 




60 


1.08+0.05* 


2.52+0.25* 


HBY 


0.2 


0.91 + 0.05 


2.35 ±0.43 



*P<0.05, ^Mm.m^; *P<0.05, -^^M*itb 



2. nmmmmw^m A^^mn^mmm^m^i^m 

Banker GA Rat hippocampal nemons in dispersed cell culture. Brain Res, 1977, 

126:397-425 ^Tj&mtfy-^^^^n^i^±WL&mn^mm, ^^■mmmfs-mmm^ifm^c 
B.mM 8 ^^mmi^m, ^mm^^ma^^^^ io> so. loo ^g/mi mmmum, 
37 vm-'nTA^mis, isaA^itm a^^s-^s (AP25.35^^^3?c®6tj«7X't'. im^-^^m^ i 

mg/ml. ^ 37 °CM3: 7 5c3t^T^tt.. ^ttifi^ Ap4^^Jg^-20 'C^S^^), ^^^K^ 30 MM, 
mm^^ 24 /hBt, in 10 ill 5 mg/ml 6<I MTT. 37 'Cm'W4^hH^,^^±fM> iUA 150 nl DMSO 
T»l^:fe^l!!l^i^±!iJl#J^^-fe 570 nm, 0\il^^ 630 nm M^lS.^'fto 

^^rni^ 30 MM ^>tti6<J Ap2^35-^iS'f-^#^^Bfil^* 24 /jNffit j5, ^Ife MTT iSEB^M 
l^^ft, mm^^^M\& 54.5 ± 8.9% (p<0.001), Mffl 10> 50. 100 ^ig/ml ^UM^BW 

#f^fflMBJM. 100 |xg/ml &<]^mJK»il^^fflftSl^ C0Jia^??g^:9'5!j^ 72.0 ±11.2%> 

77.1 ± 8.1%SJ 82.3 ± 11.6%)o 

^«*iS5?^#i^#^is^t SH-SY5Y ^nm^mK^^^mmmm^Mo 30 mm 

AP25.35 7 B^^) & 2 MM ^>H^.S<J Ap,.4o mm 8 ff:^) SH-SY5Y ^IS^ffi 48 

m^'i^^'^^l^M73.3±9A%. 64.1±2.5%, ^^M 50, 100 ]ig/wl mWi^^^WM^M'^mM: 

m^mm^m, miuA^^^mm^'i^MmwLAD4^m^Mm^^m^xwL, mmm-'^x&^m 
^^m^^Mmnm, MA^,^mmM^^Bx^AD^mm^^iE-\LJMmmK?kmm; 
m^, mmmmmi^^wmMnMAm^i^^^^^^^M^^^^" ^^nummmM 
ADM^^-^mmmimo 

( ffl) mmmmmin. ad i'^muMmm^ 

1 . m^BimmM a^^s-^s ? i © sh-sysy mmmtimmm 
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SH-SY5Y 2xlO'^/?LS#i^ 6 JIU, ^M^-^isJOA 0. 50. 100 ^ig/ml 

m^^wffm 24 />Ht, mnx^m^ so mm ^i^m A325.35 csigma ^wij^;^), M^^t^ 

#48/hW, ij^Cftaifi, 1200 ftm^C,^ 5 min, *±tf, ffl pH7.2 WMS^^t (PBS) 

2 y;^, A 100 u/ml RNase (Hyclone ^Wl^p^n) 5 tig/ml PI (Hyclone ^^J^i?b ) 
^-^^^200 jxl, 4 °C»W30^^, ^^^t^mife't^ (^ilBD^^^T^B^n) aS^fl!!!^, 
Shifm 8000 ^^J9io 

30 nMm&?J A325.35f!l#SH-SY5Y IfflM 48 />B!j-j5, ajM^I^^Mtr, 
J^tr^^^ 24.8+1.9%, Mffi50> 100 tig/ml 6<]|i«»5^fl5M24/hH^Rr0JM*[p^!i Ap2^ 

3s^^M^M^jit:, ^jftr^^^J^ io.2± i.3%fn 5.1+0.7%, 

aiuMfe^WMl^Siltrf^^aSa P53 fn Caspase-3 ^iJEa^i 

trWfijse Bci-2 m&^±m. mmm^mmmiji AmBmmm^mmyi^mmi^. n 
< 1 ) mmmmmM a^,.^ ^mmm^mm 

^^mW.^^ Ap,.4o-^ 0. 10, 50. 100 |xg/ml frtflS^a^MM-^^ TBS ( 100 mM 

Tris, 50 mM NaCl, pH 7.4), 37 'CfffW 24 ^m, f^MiflA Th-T, m^^^^^^S-if^M!^ 
ife-K: ^ ex 450 nm, UM'^^ A em ^ 480 nm T^M^ Th-T ^M^&o 
^^:^M 10. 50. 100 iLig/ml 6tJ^^*«|J^nT|CPf'J A^i.^^*, 100 jAg/ml 
II^CU^iJ#ffi*?S. K^7fc5SSMJ^ 10.46±0.94. 9.18±1.32fn 7.81 ± 1.38 Cpjl^3^!j<0.05. 

0.05 m 0.001 )o mmmm^mik:^mmrnmmmmM A^,.^^^mi^mmm, ^miJim 9, 
M^mu A^,^o^mm^M.mM&}mmm » 9, a aPi.4o»w 24 /Jng^^s, 

B A(3,.4o ^nirmtg-^flW 24 /J>Bt^^. C Api.4o 24 

D Ap,.4o ^PfF*^?i«»?^^!^»W 24 /jNB^f^^, E ^ APi^MW 48 /hSTf^^, 
F ^ Ap,.4o ^POT*M^lP?W 48 G :^ AP,.4ofPl§«*^^lRllPfW 48 4^^^^, 

H ^ Ap,.4o fnfF 48 ^mmmo 

(2) |i«*W^flfe4t.Apj.4ol?^&^i$n|B) 
Api.4offl5cB±^^55l^7R^M. 15^ 1 mg/ml, ^/gffi Eppendorf W^'^, 37 °C 

m7^» mi mg/ml ^itA^y.^-^mmmmmM^> 37 °c»w3^, #B°F,ffi2%mMtt^ 

^, APi^o^^?^^^ffl JEM-1200EX 3SM*«^c ^m*BJ, A|5i.4o ^ft 7 ^jg^^ffi 

0JM<)l^^^ ^li^s^. ^m$nffl 10, a ^ Ap. b 7^ffF*^p Ap, c y^mm^mwrn 
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(3) ?S««Xt Ap|^mefc^6tjf^B(Sl 

TBS (pH 7.4, lOOmM Tris, SOmM NaCl) A^.^mM}^ 250 \xg/ml ^ftjS, 
U 350 [Jil/^^^ilJ Eppendorf W^, i^SlJ^^^'AoA^M^ 100 ^ig/ml 9^^Wli^|^*IS, 
^^^JS^ 37 'CtkM 12 /hBt, ffl J-500A MCDiSL ( 0:*: JASCO M^^^^iho 

^m$nii 11 m^, A Ap,.4o, B ^^im A^,.,omMMu^m, c A^,.,o^mm 

HSH-971 HjSfflJ^iJ AP,.4o ^a-mm^^^^-ifrA^ 

(4) mmmmm^Amwmmm 

VX SPR ii;^ (BIAcore X, MM Uppsala) 25°CT. U 5 jxl/min 
HBS-EP^l^tt (O.OIMHEPES, 150 mmol/L NaCl, 3.4 mmol/L EDTA-Naj, 0.005% (V/V) P± 
U-20, pH 7.4)o )|t A|3,.4o^HBS-EP^lW»J^l mg/ml ^^jgfi^ 37 °Cc 

:5^giJ-T 0. 0.5s K 2. 4s 6 ^5t/L4^BtrB]^.mt±l A3,.4o, m^i^V^mW)^ 5 
:&25 °CT. U5 pJ/min WmM^^M*ISn5Jt 10 jxl), ia^ AP-^|i^ 

^mMm, Koily^ 6.85E-07 fS^* AP^WfaJfi^M-fe, m^*lt-^5:^ 

'^l^;*M*i;bP (Kj^m^J^Mtk 1.07E-07s 9.06E-08s 5.43E-08s 2.15E-08s 1.45E-08 M), 2 

^-~0m%RM, nmf^^m^Mxi Hisi3~Lysi6 ^ A^±'^i^i^m'Kwm&]; ®3S 

Ser26~Lys28 ^ Ap^^s^^- H^I^SIt^ffl^ Am'S-^^^^mi Aptlj^^^s W^tp 

iiL±#fflt;i^ij5iT^m^»*iiM3i^ Ap ap isaa ap 

Xm^mM NIT 10% FBS ^ DMEM IxlO^-i^/^L^^ti^ 96 ?L 

te, ^BiSi'^Js. JqAOs lOs 50> 100 pig/ml 24 /JnN-, ;!jnA^^^^ 30 

^mm^m Camylin, f^l5^ lAPP), 48 /JnH^Js. (ii 

MTT^)iilJ^m5aW#ySo ^m^m, ^«»«S^^S24/>3*WIMBJM^»IAPP5?ij-^ia 

(p<o.oi), *R**^^^ iapp ^fcb$i^w^Tt-^M:^(p<o.o5 p<o.oi)o mMnmmm^ 
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A^tsifu lAPP MmB^mmmmf^^ » 

Mis-iigitttNiH/h^eoK, mtn.^^jE'Bm.^ WMm> mmmmm 50. i5o> 450 
mg/kg m.Rmm 5mg/kg ^i, t^^^^^. miEnm.^\^' ^^^^mu^^&m^mmm 
i5omg/kgc mm^'^^^Mm^ 10 ^, b u ^mb^^m- Mmmmm^ ^mrM' 



g 13. iiSJ^»; 






Ifi^^niR] Cx±SD) 




mm 






mm 


(mg/kg) 


(K) 


(mg/dL) 


MM 




10 


150.6+36.8 






10 


312.4±89.2*** 




1 50 


10 


219.4+67.8* 




150 


10 


179.6 + 69.8** 




450 


10 


162.5 ±3** 


mm 


5 


10 


201.6+58.9** 


***P<0.05, 




*P<0.05, ** 


p<0.01 -^^mtk; 


■M^ 2-22 


mmmmRm 







m^^m^, mmrmmm^^M^ mm u-ie ^mmmmmmmrmm-^mii Api-4o 

m#m^^MmMbm'W^v^^^^ (p<o.o5, p<o.oi), *R**m^^mms.b\i'^-^mT\' 
(p<o.o5, p<o.oi)o nTL)i.*i±j. mm^mmm^rm^'^^nmM.m^m^mmm 

^^■iBfcgg^o Ptffl 17;^?§«*li«,l?7^«-^^)?^IAAP(amylin)!^'tel*^P^»NlT 

^^^p^^^^^^^^^^ mmm^^^%6, miM-mi^m+Bm^^^, ##mBmmm.bh 

^^mif^&^ (p<0.01), *^**^^^ lAPP tabk^^^it^^^ (p<0.05, p<0.01)o rT 



y.±i(«-|Sffl Statview mH-^mm^mfmif^m, "i^^±WMW (Mean 

values + SE) ^ffi::^^i>t)T (ANOVA) jft^f bb^o 
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^ ^il ^ * 



1. CD m^mmmmmmm%m±mmmmmm&> m^mm^mmm-'D- 





3. mmumm^im^mmBtmmm^m^^m'^mmm^, n=2 

-12, n=4-8o 

iPW: 5it^i^m&7jc^^^^i^sii4' ^ pH2-6. s.mumm loo-uo'cm^^TS^mmm 

2-6 ^hHi 

no°cfl^^#TSiS4^JsB!fo 

w^mi^m. i^£7jc, «c 

pH2-6. 100-120°C6tJ^#TMiSBtr5^ 2-6 /hBtjH, #jjnA^4fc^lJ, 

100-120°C W^#TSi*i 15 2 />Eto 

m^i^T^m 30 
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140 
^ 120 
I 100 
5p 80 
Ui 60 

m 

Q 40 

20 
0 



'// ////' 



■ ■ 1 1 

P&'fSH 40mg/kg 120mg/kg 360iiig/kg 



15 



7 

a 

^ 3 
2 
1 
0 





40rag/kg 120nig/kg 360mg/kg 
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